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(57) Abstract: A novel glucose dehydrogenase, which is an enzyme hav- 
ing a high substrate specificity, being economically produced, being free 
from any efifect of dissolved oxygen in a sample and having a particularly 
high heat stability, can be obtained by culturing a microorganism belonging 
to the genus Burkholderia and being capable of producing glucose dehy- 
drogenase and then collecting the glucose dehydrogenase from the culture 
medium and/or the microbial cells. 
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mmm 

^^ji^u-T.^y-^u. ^\zm.m^m'vmm-:ffm'p^<D:^mt:mmLrcmm<Dm 
mtf^^Ajiznt>nxi^^, 

^JU:2—:^±>1)-\t. m2miZC larktLyons iZ^^T ^ J\,n-X^ 
^>^y—^tmmmm^m^^i^-^rc;U -t^ >it-cDfg^ a. c. Clark, J. and 
Lyonas, C. "Electrode systems for continuous monitoring in cardiovascular 
surgery. "Ann, n.y. Acad. Sci. 105:20-45) f)^MlSOiZ-^tlTKJ,^s ^iO^U^OM 

ib. mMm\zmm^^\:^^^tf3i<. iEmf3:m^mf:^Pi^ t^^^^mmzmv^o 
^fe, ^^isimz^nx\,^^t\,>^:i^\,t. mmi)mizj^y)^mi^mmmm^ 
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(Bacillus) ®S3f5C7)^;Pn— >;5^t bf (ECl.l. 

1.47) :Si.Z^^ VfhnytlTs (Cryptococcus) JRe5l5i^;Hi— fc H oy:^— 
if (ECI.1.1.119) dt^snxvis, 
fltr#(7)iJ/;i/3— ;^-7^fc KDy:^>-^f (BCi. 1. 1.47) -D-i?^;P3— x + 

NAD(P)* -*D- a h >+NAD(P)H+r(DSjS^Mi^-r^#^T$> 

0. ^#Oi^;i^n-X-7^t HDy:^— if (ECl.l. 1.119) D-^)i^:i-X+li 

mmi^:sL\^-^-riziEmizm^'r^^ti>^x^^t\,^z>m^\zmz^o 

i^. ^^^^it Sode, K. .Tsugawa.W. .Yamazaki,!. .Watanabe.M. .Ogasawara, 
N. , andTanaka, M. , (1996) Enzyme Microb. Technol. 19, 82-85.-^, Yamazaki.T. ,T 
sugawa.W. , andSode.K. . (1999)Appl i Biochemi and Blotec. 77-79/0325i'>. Yamaz 
aki,T..Tsugawa,W. .andSode.K. , (1999)Biotec Lett. 21, 199-202JC:feViT. MM 
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K'r§DNA> HTSDNA^^-^ 
;P5^U 7 • -feAi^T (Burkhorderia cepacia) ^^MT^ ^ iiiz^:&jl^. 

(1) 'f)vc7-^}v^^)Tm\zmVs ^)vn-7.m.ii^mmm^m±-r^mti^^'r 

(2) (D^}vu-:x,m.7mmm(Dmjt:^mo 
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6 0 kD a t^'^mmU]s.D&^^'rii-^^=^y h'd^^fSi^o 

(Dtsk gel G 3 0 0 0 sw (my- (*^) iSl) ^fflV^fcy;i/^ii^D^ 

4 5X:Hi& (T r i s -HC 1 pH8. 0) o 

#m^-r^ (3) co^;P3-7;flJi7X^j^^(DM3iS:>5-j*, 

(5) Wtai|^eM^>A'^M50t5^ PACTfeSil t^ilfmtT'S (4) C5D 

^^^^ o 

(7) o 3 <- 7. J3Ji tK^^^o 

6 0 kD a t^'J'mm4Z}s.D&^^'tD-:f:n.rLy 

®TSK gel G3000SW («V- ($^) M) ^ffl 

4 5'C#ifi (Tr i s-HCimmm. PH8. 0) » 

(9) WiB^^«*?J43kDa(Z)1^-:/iL--/ h ;^>t||^^^:^ >A->57^-ea^§ - ^ ^ 
<i: r «> (8) -t; jUiTK^P^o 

(10) tt[iBm-?fe^^>/i^^;&?^h^DACT*«)c: t*#^i-r§ (9) 
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(11) MIB^e-^a^ 6 0 kD a©it:/a.- y hj&t, iB^J#^ 3 

2^ 1 2<D7^ymWiJti^^t^Z.t^mWLtT^ (8)~ (10) 0DVi-rn*^<3Di^;i/ 

(12) Mf3 4 3 kD a<Dit:/rL--; h ON7^)^;«)tgB^J#-^ 5 <7)7$ /®?@B^J* 

^rT-g>w^3g8 ~ 1 1 ® ^>-rn;e)i i mizmmcD^jvn—y^wKmmmc 

(1 3) mB^'T&m 6 0 ViD a(D^ya.=Ly hi^f^ SIT <D (A) (B) iZ 

^-r ^ > A 1^ K "T? s ( 1 1 ) <D iJf ;p 3 «- X lUiTK^^mo 

(A) @B^J#-^3 (^T5 y^@3^J*Wr'5i5'>A^K, 

(B) m^m^3(D7s. ymmy^nz^\,>x. ixm9.w:<D7 2.ym^&i()mm. 

^ (6) <D^;pn-7;JIJfc7j<m®So 

(15) (10)(Di^;i/3-XJ5Ji7Kmi^ScD+l->^rL- y h^TffeoT. SB^J#^5C07 

5 / mSB^J «r S 21 i: ^#iS[ f ^ 5^ h D - A C , 

(16) (i5)<D?^h;^DAC{D— gB«-n-h*b. M^m^ 8 iz^m<Dm.m^m^ 

^•rSDNAo 

(17) (15)CD5^ hi^ D-AC®-^^3- Hb, @H^J#-^ 1 iClBic©^SBB^J 
(D'Dt>mMm^2 3 8 6 — 2 4 6 7 ©iS^iB^J^^^fT'S D N A« 

(18) (l5)cD5^hi7n— AC(D'>i^:^-;i/^:/5^H^3— Hbs @B?i|#-^ i 
«BB^J<^»5'^:^S#-^2 386 — 2451 <0:^SBB3^J^-^tf D N A. 

(19) 5^hi>D— AC©v-^:^;P^y5^FTfeoT, @3^J#-^4 CDr ^ y i?|3 

a^uo-^-^T^ y^#-^ 1 ~2 2 ymum^^'^^^zf'f- Ho 

(2 0) TIBttM^W-r<2>i5'>A^go 
(P-y-yrLny h t UT (6) coi^;w3-:^iiJi7jcm^m^«^b#§o 
(D^;p 3 - ;^ JKi >ft-r § o 

(i)M7U^#T-T?<DSD S-5i^UTj^'j;UT5 H^r';i.«^^K,tC:feViT> ^i^^*^ 

6 0 kD aS::^"^. 
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7 S-C^iS (Tr i s -HC I mmm. PH8. 0) c" 
(2 1) iB^J##3tC^ViTT5ym#-%2'-l 2(DT^ymm^}'^^tSZ.t^ 
#m ^ (20) © >/1 i7 
(2 2) t5fEiS7>/1^M/{?tj^ir© (a) ^fzU (B) Jd^r rJ' >/1 
(21) ©i5^;V3-7.flJi7XS^m, 

(A) mmm^3(D7^ ymmn^mt^^>A^no 

(2 3) £^TO (A) ^fc^^ (B) iZ^-r^>/M7no 

(A) SB^J#-^3<Z)T$/^gB^J*Wf «.i$'>Ai^Mo 

(B) SB^J#-^3©T^/l?gB3?«JC*5ViT. lX«^tiCC?5T$/^^S^tSM, 

(2 4) iJ^TO (A) (B) ^c:^T:57>/1i7K?&n-H-rSDNA, 

(A) @a^J#-^3<DT5 /^E^J*Wt-S^>/^i^Ko 

(B) @B^J#-^3(DT5/^IH3?>J{C*5ViT, 1 XJtlttgcOT 5 7 m^^TSm^x 
(2 5) £KT0 (a) ^Jt« (b) tCi^fD N AT2&5 (24) CDDNAo 

(a) wimmm(Dm&mm(0'^t>. tgs#^7 e 4-2 3 s od^S/^-smsBa 

^J^-^tyDNAo 

(b) @B^J#-^ 1 (Dm.&Mm<Dvt>. i^»#-^7 6 4~2 3 8 0-A^^U^m.&m 
DNAo 

(2 6 ) (24)X«(25)<DDNA^^<ft-f 'Smil;^^^^^^^. 
(2 7) (i8)<^>^i>':^-;i/^y^KS.t>'^-1^-:/^-y h H-r^m^SBa?>J:£ 
■g- tf (2 6) ® mm ^ ^ ^ — o 
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(2 8) (24)X«(25)®I>NA. x^t(2&)x\t(27)<Dmm^^^^'--cmMmm 

(3 0) :/)l^:^)Vy'Vr • -fe/IS^TKS l«!fe(FERM BP-7306)o 

(3 1) (6)'^(u)<D\r^'rM^co^)v::i'-7.m.7kmmm. (2o)~(23)ovifn5&^ 
<z)iS^>Ai^K, (27)®?]^Kteii#:, xitm)(Dmm^^tsmmmm^m\f^rc^)u 

(3 2) (6)'-(14)(DV^-rn5&^<Dt^;l/=l-XiBi7Kl^^9^, X«(20)~(23)OV^T 

( 3 3 ) iB3?iJ#-^ 2 T 5 y mSB^J ^ ^-r -5 ^ > A° ^ Mo 

(3 4) @B^J#-^2 ©T^ /ifSB^J^Wf ^^>A"i^K€n— HT^DNAo 

(3 5) ia^i#-^ic7)msBa^j(D-5-^, tiLS#-^2 5 8-7 6 it^^fs.^m^m 

a?'J'g't^(34)©DNAo 
(3 6) (34)X«(35)ODNA<i:. (24)X\t(25) ODN Z<Dm\Z^tSDN Ao 
(3 7) S2^J#^ 1 cT^J^SSaa^iJCOa-fe. mmm-^Z 5 8-2 3 8 0d^5;^-5:^S 

@3^J^-^tf (36)©DNAo 
(3 8) (36)X«(37)©DNA^-^Wr*MJfe^^i7:$'-. 

(3 9) a8)cD>'^^^:^;^^y5^^*^5:cK/3-1^■>^:L-y ht:=i-\^r?>mmmm^ 

(4 0) (36)X}*(37)<DDNAX«(38)Xt*(39)0Dm^X.^i57^-l:}^X^^$ 
(4 1) (4O)0?^^^Jfe#2:^^bT, (36)X«(37)(^DNACDSS^J|^®a:UT 
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:!^^mmm ce^T, r^^^^j ^ft\t fgdhj tv^^ciiijotfes) 

#f^^«^^f6-fe>:$'-(T 305-8566 S:*:S^*S1P:0 < t^t^m 1 TS 1 #m 1 4^ 
^fl6){C^^ife[^fe#-^mFERM BP - 7 3 0 6 t bT^K^nXVi^o 

MSa^SA^PW^Bf (Institute for Fermentation, Osaka, IFO) Xi^Mit^M 
^Bf^^^^^i^^JSIg (Japan Collection of Microorganisms, JCM)fc^fe$ 

^^tsmm'vmmi'X^mm^^m±^m^f)^m^'^iz^mmm^i±^. 
)v=i-7.. L-T7ify-x. D-^i^o-x, D-^>y-7.. fyyy. 
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mm^tvx\t. 'S-mvymm.. ^tr^^-ytfu. f)^)t)h,. ^hu-^^A. 

So 
So 

6 0 kD a i^^»f<j43k Da^^f h/i>^e>}^S, 

(DTSK gel G3000 SW (mv- (tsfc) m) dt 

4 5'C{^^■3fi (T r i s -HC 1 M®^, pH8. 0), 
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Ji|E> if%^m^)Vu-7.Wl7)^mwm\t.^=$-mi^ O kD a(DQ!lJ->^rLny h 

(D a - X iUiTK ^ * t- -5 , 

7 S-Cl^tifi (Tr i s-HC 1 pH8. 0) » 

ils:i:i<^i5'>/^i7K^-^y^ h'^^feK ^i^^<^:s^/i^;^T^M■rs^:ttt• 
3?iJ#^ 3 \Z g3^J## 1 OliSSB^J tCckoTa-KSn^ST^y ^ga3?(l * ^ 
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:^mm\z:fy\f^x rix\tm^i i:\t. 1^1 OB. ttf^v<\ti^5m. mz 

1^^3*3 a i^-:/:!- 5/ h'^^^^T^mz{sji^t^(Dmt>r)ffi$>^^>A^nT;^ 
p(Dmmmit) ti^mvx$>^frn\it. mmf^mt.mmm^K^T^^^iE>. mm 

tc. ^^mizmmmiim&<f3i'^rc(D^^%vny3ii^o v^-rnt-LTfe, r-y-:^':! 

T • •feA->T*^e>IK#f SJltdtT^So 2^^^0DNA«, 
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(D^-^. :^il#-^7 6 4~2 3 8 0 5 ;5:^^SiB^Jtt, BS^J#-^3CDT5 
f D N AT$) o T 'b «t V^o 

MIBDNA^^JCfe. @a^J#-^2 0T5ymiB^J<&n— h'-r^DNA^-g-^ 
594AiM®;?<^;W:7a::^$<?>pt M?-;V7x— h (mPMS):fe J;t/f5. 94jiiM(?D2, 6->?^ 
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iJ' - 1 ^DNA U ;^f-if ;^ ^ D i^^^m ^ -frxmrn^ ^ - 

>L-^miz^r)Mmi^. 'A\^^x\ ^n^mm^'i±^^hiz^v)Gmm.^i^<D^^m 

mmiz^y)mm^m-^n. i^-mzmuxzfuy^r-if^i&comm'p^^v jumn 
-^h^j^A (SDs) m<D^mm^mi!imm-^ti^o ^etc, mmmm'^yu>=^ 
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^ ?t m^ffifb L T ^ - <h b T J: o 

Lambda gtlO. Lambda gtllfj:i:30^M^$nSo ^7t, 5 F t bT«, -fiSIA 

tS. OClv'xU t7 • 3U^?t^lS^«^iTS:^-&{w«. PBR322, pUC18, pUC118. 
pUC19, PUC119, pTrc99A, pBluescript*^ V^t^HX^ FTfe'SSuperCosma: 

ie:>"rbfe^^^«^DNA(Z)^«|fftCdEfflb?S:^RB^mt|^-(3D 



wo 02/36779 PCT/JPOl/09556 

15 

©DNA*t#?,n§. 

^^tiz^v^^izmmx^^o ^fc. cn^(D^^ ^-izj^^m^^<7^mm^ 
mity m^itx.i^:n.u\:irmmmxitti)iiy^M.mmiz^^zi>b:T>h±:)v^. 
A'^;i'XM«fflMT«yDh:/^xhsfe. #«TttKUfe^KURfefe. ^^mx\t 

^mh^^^'r^^i7^-<ommmn'^-i:j-tGdEm^^mmz^^-r^m&m 
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P^x^;^, ^«x4^;^, ts"^^ ytwymmm. ;^S*aT;P;i57 Utt 
^^055-81)^ ^iCfcO. GDH-^^^?Ktm^<^m#:t^Sllbfcm(c:fiJ|B$nSo GDH 
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T^^o m%f^wi (sDs-PAGE) mz^.~-(o?-%>'^^m'mm. 

< 4 > aj CD y ;i/ 3 - X ir >iJ- 

^WMTMSTS:^!*, ^IK^IttJi^U'r-, ^«14#U"7~, mt;M7n7}?Uv- 
LT«. 7:iiU'>T>'fk;^;U^7A. >'x±>?>^ hi^;P7x- h^^^^fflV^S 
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mm<omm\zm^x. Ty^-<\z^-^^rjimm^^. ^^^^-f x— rj^— , ^li^ijyi^— 
rc\-imwf3:u^mm^ (D mm ti^xm^T^ ^tf}^x'^^o 

mi\t. :^%mmm<Dii&\ive ?hGEm^^m\z^^^^m^^-tmx$>^o 
EI2 ^^mmm(osds-?kGEmn^wiizj;:^^^m=s:m'rnm.^mwmx^ 

urn (a) . Rt^f^^^tt (b) ^^-r^-e^^o 
<D:$immmm<D^yt^mmm (b) s^-r^-rr^^o 
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y^^;^>h<DWti >5 
^Mi^MMS. 4 5 1: 

jS - :^ ^ h v'iS^-if i^ft 
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a - ^ ;w - D - -7 > y K 

T5i^^U> (Amygdaline) 
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— X 


mm 




mm 












mm 




^m 




mm 




mm 


H> (Ami don) 


mm 




mm 




mm 




mm 




mm 


D- u^y— X 


mm 




mm 


D-7n— X 


mm 


L-7n— X 


mm 




mm 




mm 




mm 




mm 


5 - 


mm 





y)V • • ^^iS' — ^^-f ^ • A*i7 7^iJ;^-n>?— (Bergey' s Manual of Dete 
rminative Bacteriology) bT^Mt"^ ^JV^-^Jly^^JTMizmiy. 

'V\t'^}]/!7^}V'r^)Tm\zj^f)^n'X\f'^^ (Yabuuchi. B. , Kosako, Y. , Oyaizu, 
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H. , Yano, I., Hotta, H., Hashimoto, Y., Ezaki, T. and Arakawa, M., Micro 
bid. Immunol. Vol36(12). 1251-1275, 1992; International Journal of Syst 
ematic Bacteriology, Apr, 1993, p398-399) » 

Mm^A^WW^M (Institute for Fermentation, Osaka) XUm^t^^^m 
WL^f^^MUWM^OAP&n Collection of Microorganisms, JCM)fc^f6$tlT 



mil 











7 ox: 


4 


KSl 




100 


100 


JCM5506 




100 


100 






100 


100 


J CMS 5 07 




100 


100 






100 


100 


JCM2800 




100 


100 


JCM2801 




100 


100 


IF015124 ;dc^ttpi^ 


100 


100 


IF014595 




100 


100 



2 ^)va-xm.7i<immm(Dmm 
<i>-m{^<Dmm ■ 

^V^':fh> . 1 0 g 

^^^m^ 1 g 
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NaCl 



5 g 



KH2PO4 



2 g 



5 g 



Einol (ABLE Co.:^^ B^^) 
Total. ^®7jc 



0 . 1 4 g 



1 L 



7 . 



2 



<2>mnmy^^zy3><Di^m 
6 0 gom^^ 1 omuo^j >mt}^)^Ammm (ph6. o) iz^mv. yu 

>=f-fVX {±nm^m m:^ B^^) T1, 5 0 OKg/cm209JE:^M^jD^T. 

M#:msrifej^bfc. «fflfla*ftm?its8. 0 0 0 X gT 1 o:j^r^. ^'L>iJMiib, mm, 

m^^^^^i^lt^ $5.^', '?-©±?!S&. 4*0^6 9. 8 0 0 X g-e9 O:^-^. j@ 
M:7^^>^a>S:, «^Ji^TTriton-Xl 0 0 1 %}37^^ (c:^ 10m 

M^) ^) ^ j^mmm (pH6. o) -es^^-mufec -euT, 4^:. ^ 

^ < OMJ^Ufeo (4"C, 6 9, 8 0 0 g, 9 0 ^m) . osmiMy ^ 

i7iyB>^. 4'CT, 1 5 0 0 0 X gTl 5^IS. _htff$#;fe. 

^(D'Sjm<tmyy^>'3>iZ. I^aoo. 2%Triton-Xl O 0^#tyi OmM 
U >m:^U'i7AM»?g (pH8. 0) ^&J)D;lfe, M^^. 0. 2% 

Triton-Xl 0 0 ^-^ts 1 OmMU U '^AMtrJS (pH 8 . 0) T^S-fb 

$n;^tDEAE-TOYOPEARL;^79A (22iiiml DX20cm mv- :^]^ 

B2(s) Jc#^3^b:fe, ^yj-^^n^. 1 omuv>m:^v^j^mmm (phs. 

0) tf" <^NaCl(Digat55to ~0. IBMlClT^S i-S {C, ii:^65^^ i/X > h -Tr^ffi b/co 
-e<^)SIS3Si*5ml/m 1 n-rff o fco GDH«*«] 7 5 mMcDNaCliSafTJ^ai^nTto GDH 
|&1t^'b::>7^>^2^3 >S»je), 0. 2 %Triton-Xl 0 0 ^-^t?! OmMU >m 

ijvoAmmm (ph8. o 4*0 -r^—^. mmvito 
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^ e{::M^iiSS#^?lS&, DEAE-5PW:^;'^A (8. OmmlDX?. 5cm jKV 
— . m:5C. B^) izmVfcio ^a>tl=7 2^\t=^lb. 0. 2 %Triton-Xl 0 0 ^E-g" 
tri OmMU >^;^7 U C7Ai^«?^ (pH6. 0) T^IS'fb^ tlTV^ -5, ^>A^n 
1 OmM'J >m:*i U':7Ai^®?^ (pH8. 0 ) 4»©NaCl(3D^iMd^ 0 ~ 1 0 0 
mM(c:75:^J;'5J;i. E^WiJ^^ v?x> hT^m bfeo -eoSSit^ 1 ml/m i nT 

^'feO^^^v'a >^^ae). 0. 2 % Triton-XlOOtr-g-tJ' 1 OmMU >Mj!j U ^7 
Ai^«^ (pHS. 0) ilJiilL. *}|«M®^^^#fc:o 

m^^^^iivx. 2.6->?i7D;i^:7xy;i/-f > H:?!/;^ (dcip) jstot 

:7a::h>'v?^ MJ-;P:7a:- h (PMS) ^m^^tco Kmt^V X~^U>^:^~^ 
[^XWf^o:)MMxmMLfto 0.75mMPMS <i:0.75mMD C I P^W25niM h U XHC 

-fr. 2^m^MWcmvrz. mz^^mm:^mtii^rc\t7.5u^mmtLi^misah 
^^^tf (UV160, mmmipi^. ^sj, h^^) ^m^^^x. ij^;p3-y^oDflji7Km 
<5gfe^, DC I p(D^u^^x^^mjim^nmiit%izmmvrzo dci 

P<D^)Vmyt^^ (22.23mMXcm-0 ^ffiVifco 1 ¥^ (U) itUm^^^W 

rx 1 1 MMi^;i/n-xSr^^b:t-^«t^^b:^c, >/1i7^i^^t^- 

*:3|t®»mJC:-QViT. Native PAGEH^^SIj^^Mbfeo 2f5:«^^^«,cD^#^i, 
1% Tritoa-X100^'^£fTris-AlanineMie?g>'XT-A^fflVifc 8 - 2 5 % sjfij 

7t. ^y/^^m-^-tl-iiVx. ^u^uzf^)^ (Thyroglobulin) : 669kDa, 
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:7a:U5^> (Ferritin) : 440kDa, tt^^—^ (Catalase) : 232kDa. T;I/H^ 
—if (Aldolase) : 158kDa, "^v-ifilfST;!/:/^ > (Bovine Serum Albumin) ; 67 
kDax :tA;i/:/^> (Ovalbumin) : 43kDa. ^ —'^> (Chymotrypsi 

nogenA) : 25kDa, (D'^ yn^ W^m^^f^ic 

^Tfc, ^©Native PAGE^;i/{c::5ViT, m^Vk^^mrnVTco *y;P^fi^TO 

2.0 OmM i5^;i'3 — X 

0. ImM — h n:/;!^—"?^ h ^V/U 

0. 3mM 7x:^e?>>t h-t}-;i/7i— h 

20mM T r i s-HC 1 (pH8. 0) 

Native PAGEO^^-fe^i^mJ; D > ^^T^fe S i t , -^-O^)-^* 

&.^\^%mmt.n^V. ^^-^as 5kDa#j5fc:fl&'l4<£'&'^;$^>/1^KJc:^J'Pilbfe 
l^->5«70t:, 30min, ^^S^nfc:*^m<^^tt^^^:^T) , ilOJlt^ 

:^mmmmm ^ SDS-PAGET«m^«j ^ fr o fco SDS-PAGEtt Tr i s-Tr i c i ^mmm 
>/^i^K«m^^7?^fe*fT'P7t. Phast System(Pharmacia)t3:J;D. ^mtm 

m^mmmzn'ofto nm^ >ni7 (Dmm^mm\z^ri^:f^^^:^^^i^f^^ sd 
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T> 6 0 k D a (D a-Dr'/:i-y h t 4 3 kDaCD /3 -iJ-Z/n.- hJ&^j^'^ 

PSQ-1 0) tdcfcD ^--y-yji-y hON5fe«T$y^B3a^J©^^^ffofCo 

Hm^J 5 • 

:^mm<Dy)\.^m^u^hif^y^-^mmvfzo ^jitLx. tsk gei g 

3 0 0 OSW (MV- m) m) ^ffiVi, (8. OmmID X3 0 

cm mv-. 02^) . 1 omv>mtiv^j:.mmm. (ph6. o) "I^oo. 

3M NaCli: 0. 1 %Triton-X100$^tP^^T^Ii{b$nTVi-5.o :7^i7>'3 

> (12 5^^1) ^m^sdrco 7 -oo)^ >Ai7M'^—ij—^::$immmm<D^Tm^ 

^^T^fdSbizmi^^rc. iS'^/ti^K-T-j^j-iibT. 5^P^!'nru> (Thyroglo 
bulin) : 669kDa, x U (Ferri tin) : 440kDa^ (Catalase). 
: 232kDa, (Aldolase) : 158kDa. O ->Jkmy JU^lfS. > (Bovine 

Serum Albumin) : 67kDav ^A';i/:/5 > (Ovalbumin) : 43kDa, h U 
/— y> (Chyme trypsinogenA) : 25kDa, ^fflV^/io 
^^i^^^r^-^M^^ 3 8 0 kDaT^ S d i: n;to 

Tris-HCl^^, pH8. 0 4''e> ^ ^Hi^Vib 1 ^mm^Um-C^ > 
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(laS (b) #M) . 

T r i s -HC 1 mmm. pH8. 0 ^^T. * U8e> 1 ^JJ^I^^^M-KTO^ 

(04 (b) o 

ytrnm^^n-^Tco ms (a) (b) mmmmw:<D (i^;i/n-;^oD#ffiT 

— X©#^TT-en«417nin'\i:^fTb, 523n mS.tK550n mfc 2 0<D;S 
§tr-i^7&«^5nfe (BI5a) o ^ifMWJl, Mii^T«409nm{c43tt-5#^ 

s!i;febf-i^/&tBe»n;5:<;5:D (1115 b) , mtm:B!.um7tm<DmizmMum\i^i(>^ 

^mSMO^-fb^GDH. "btfet^GDH. ®®JR?S««Gluconobacter sp. 
SSVi^Acetobacter sp. <^5^h Hoy-:? — if^ h ^ n — Alt-a-ftc^^^TV^-S 
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(KbXl/ife (^5^T©3ti^#M, Adachi,0.,Tayama.K.. Shinagawa. E. . Matsushit 
a,K. and Ameyama.M. (1978) Agr. Biol. Chem. , 42, 2045-2056. : Adachi.C, Miyag 
awa.E.. Matsushita.K. and Ameyama.M. (1978) Agr. Biol. Chem. . 42. 2331-2340; 

Ameyama.M. and Adachi. 0. , (1982) Methods Enzymol. , 89, 450-457; Adachi.O.. 

Tayama.K.. Shinagawa. E. , Matsushita.K. and Ameyama, M. (1980) Agr. Biol. Ch 
em. , 44. 503-515; Ameyama.M. and Adachi. 0. (1982) Methods Enzymol. , 89, 491-4 
97) • 

F>--^7x>+i-- (mmm^m. ppsq-io) iz^v7s.ymmm^ 

Nm^5mmzm^-r^y:tu-}^m(D^mmm (@e^j#^6) Rrxi^c^^s 
i^M<Dr>^'t>xm\z^m'r^vn-:^m<Dmmmm (S3^j#^7) s:j^o2 

iz^m^Ksmo^yA^zMhxpcR^nfsi-Drct:!^. ms o b poDit-e-?©? 
j^fjmm^nfco cn^'^mizm^^a^m^mm^&^^Lrct::^. -tiBPCR 

'^-=^i^< 1 sm&iz'Di.^xmmvxi^^rcii^:^. m^&^':f=L-y hi^m^i 

6 3^^<^N*fi!l*>e 6 3^»@©P r o*^e» 1 1^«S(Z)A r s^zm^T^Mi^f' 

mm (@B^j#-^8) ^t^m^n, ^mmm.^^my^i!}^0^y'a.-yh(Dm'&^m 
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:x-^y b©N5fe^fc:fettsT5 ymmmt. @h^j#-^ i ^<Dmm^^2 452- 
2 4 6 eom.&mmz^'oTmm-^n^sT^ ym^Mi!)^~'^'r^::tii)^B. m 

$n-57^ y^iB^jtt, Mmm^ 4 <D7 ^ y mmm<D7 s. y ^m--^ 1 ~2 2 fc+g 
iiM^j 1 0 

0. 1% Triton X-100RDfImMCaCl2*-^tr 5 0 mMU >^:^ U AMWJK (p 
H7. 5) tf'Jrs^JltSt^^RtKrffiRONADM^mGDH (NAD-GDHtPUT) ^^tl 
^'niOOU/Lt3;^j;;5J;-5 tCjn;liii^L';^Co ^1 O^^^ 6 0 'CODi«ia»{C V:kn> ^# 



^2 (%) 



1^ 


m 


NAD-GDH 






1 

3 


0 
5 
0 


10 0 
2 0 
5 


1 
1 
1 

< 


0 0 
0 0 
0 0 



iii}<m^'V'&rco ruiK<^) NAD-GDH \t±< m<Dmmr3immT^& ^ :i tj&t 
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irf3it^t>. m^m^Tim^mm(^^j<:/h> lOg, »«iftm?^ ig, Naci 5 

g, KH2PO4 2g. X 5g; IL. pH 7.2)$ffiViT, ZiX^-V-f^mmV^o 

mmV-^m^^^»b^mm\Z.^^miRLrzLo ::<^gS#:^10mM NaCl, 20inMTris-H 
CI (pH8.0), ImM EDTA, 0.5% SDS. 100 m g/ml O ^ D :J — -bfK*-^tf^^fc51 

izm^i^nM^mm-^-^fto ^n^is^xm^m^^x-rKi^^LV). toxx^j^/-;!, 

<2>GDH a-y-:rn.ny h®N*$|g7 5 yS?g32?U0^5t 

mmm 2tmmzL xmm v rzLOdii^mmm izjz-o xmrnwi. 1 2. u 7 
bT#6nytaif:/^ny h^Ti^u if-u^^:?;^^^ }^mizm^\yrcWi. 

/m>"-i7X>-t>— (a^Mf^^M. PPSQ-10) J3J:t)N5feJigT5y^iH^jO[) 

< 1 >TpMb;^cDNAi M g ^mm.mmsanzAi'rrm^^mvrco cin^ciAP 

perCosI (X h ^S?— >&;&^e)A¥) ^BamHI^Hab. T4 DNAU — if J; D > Su 
perCos He a -1 5t^*5f5<^)^^#:DNAI^M-<&Sau3An?IS5t^^j|? bT# 6 nfeDNAKif>t 
^ffi^iiAyfc'o #e.n;^Mmx.DNATXi>x U tT • :3UXL-1 Blue MR (X h ^ 

-1'i^>:feJ:m5Mg/ml©T>t;'>U>^^mB«^^m;&^SJlfebfc, #&nfe 
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<3>'T^n^nrcal^':r=L-y h^n- Hf ^jte^^-^tfnx^ HSuperCos 

^86&n§^>/1i7®<^:$^^a:«59, 831DaTc&D> ij . 

KSlt5icalJ-y:i~y h OSDS-PAGET? <hJe> e> tl^'S:^^* 6 0 k D a — St b 
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(:7:^'7'-H) 
5' -CCCAAGCTTGGGCCGATACCGATACGCA-3' (SB^J#-^ 9 ) 

5' -GAGAAGCTTTCCGCACGGTCAGACTTCC-3' (ia^JS# 1 0 ) 

LAG-CTS(SIGMA&)©i7D-->i^g|5&Tafe§HindIII§P&(Cif AU;^. ^^tlfc 
f<<£pFLAG-CTS/o t^igbfeo 
Wasy^X^ HpFLAG-CTS/aTX^yi^xU hT • 3 U D H5 at MC R*5^$JgK 

$ SJr pKS 1 # A^M-fc":3ViT> ai^-:/rL-y h<D±m\zmVX^—:/>V 

(@B^J#-^ 1 ft>:^S#-^ 2 5 8 ~ 7 6 1 ) Hj^M^m^tirCo ^KJD^itjt 

^fc-r ^ ^ ^ - if Af § jte^^ jjj^To J: p warn b , 

5'-CATGCCATGGCACACAACGACAACACT-3' (g3^J#-^ 1 1) 
(U A'— X) 

5' -CCCAAGCTTGGGTCAGACTTCCTTCTTCAGC-3' (@B^J#-^ 12) 
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^» ^^^—l>lTc99A (Pharmacialfc) (D^ a — ->^miS:-V$>^. Ncol/Hindlll 

tfffB:/^X5 HpTrc99A/r + 0! J: 0, Xv-xU tT • 3UDH5 aUCR^ 
^mn^^V. T^tfi^U^SO /ig/mlS-^t^L B^^cJ^SfeT^L^-Saa- — ^ 

t&IBpKSK pFLAG-CTS/a. p1ic99k/ y \ a O^tl^ (DZf Y\z^'oXW 
K^J^L/S::;^J^MxS^x U hT • n U DHSaMC Rt5fe^ffiV>T Q!+>-y:3.x«/ h 
O^M^n-^r^io 6-?^Kifem#:^T>tri^U >50;ig/mlSr"&mB:^S&3m l (C|t 

mb. zirz-vi 2nfmm^m^. M»b'^mm\z^Kimm^fkm\^ito z.<Dm 
m^yu>^zfu:^ (isookgf) -vmnvrz^. mm»L^ (4x2. i6o.4ooxg. 90 

^JVyj:i-i^>;< h-y-;W7x~- h (inPMS)*5 J;^. 94mM(D2, P D i y - 

;U-1'>H7:iiy~;KDCIP)^-^tflOmMU >mtl U '>AMW(pH7.0){CJ;D. S 

^fij^^ff o}*^, ^mtiRT(^i*3 0 Tab's. n^j!)^^m^^(DM<\: 

pFLAG-CTS/ a J: S + 

pKsnz^^^mm^^mmm^m + + 

pTrc99A/r + atcJ:^?^K^^#:i^«j^^lli + + + 

a +h :/rLx ^(^)^^J^^L*^:^ ;^pflag-cts/ aiz^ ^MMU^^mmMii-m<D 

Gdm^*^Mi 3Kl^^ < ^ iJ7 ^ - U fcpTrc99A/ r + a i S J^M^^ 

#:^^l{i^^H ^^'^S "b i« GDHfiJ -(4 ^ ^ b o 

>^a.xy h«!^Sg$n^;0^ S{Cri^->^^xy hc^^^jtit-feTS: alJ-y^Xy h 
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^J^ZJ^b. 94fiU<D2. uy 3l J > H :7 x / — ;KDCIP) ^^tSlOmUV 

>mio U':7AM®M(pH7.o)cDtf Tfro^fco mnn.n^^xsmnhvx if }vn-' 

±TW^b;'5:o 1 %<D^;i/^;P'T;P'5*t H^-^tf 1 OmM MOPS 

(pH7. 0) ffT^MTS O^TOSbfe^. 2 OmMUi^><£'^tf 1 

OmM MOPSMW^(pH7. 0) 'f'T^MT 2 0 r^P^M^S LTi^;i/^;i/T 
H^:7'D ^y^>i^b/^o JlO«@^10mM MOP Si^lt?^ (pH 7. 

)Vn — 7.m.7i(.Ml^^^®M<tl^rcmM-ir.>'^'-^m^^X. 0.05 mM-S.OmMCDfSa 
•tfif;i/n— x©3t«*ff 5 CliidtT^fe (S6) o 
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^mmUiZ^^Xn^ntc^m^mo a'ij-yn.-y h(249U/mg ^>/^i7g)i 

lOmM MOP Si^»^S (pH7. 0) ^HMM-X 3 0 ^mftgmVTz^^. 2 0 
mMV>^>^^tSl OmU MOF smmm (i>H7 . 0 ) ffT^MT 2 0 

mmvx^jvi$^)VTJVy'\i\^^yu^y^>^iyrco ^(omm^ i omu mop 
smmm (ph?. o) +T^MTiB#p«ie^±¥it<b$-Brfeo mmit4x:xuw 

^mvrcmmt>-^-^m^^x^)]^=i-:7s(Dmm.<Dm^^n'=>rch:i^^mm 

(DW^m^^nu^^^mmx^-DX. mzmt^^mz&nr:imm.is.^)vn'-7.m.ii^m 
^jvzi'-7.mmz^^f3ii^}i^-7.'{z>^hmmx'^^o 
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PCT/JP01/095S6 



1. y)Vi7'^)V'f^)Tm\zm\^s ^}v:3-7.fSi-A^Mmm^m^r^mtj^m 

6 0 k D a t^^mm4 3 k Da<£^-r+f-:/:3-- -/ h7!)^6f3i^o 
(DTSK gel G3000 SW (mv- (^) SS) Sffl Vifcy;i/itiii7 a ^7 
htJ^^:7>r-^C*3ViT. ^J-^M^S 8 0 kDa^^f. 

4 5'C#ja (Tr i s-HC I mmm. pHS. O) , 

4. Mi5:^^«^43kDaOi?-:/aL--/ hti^m^B^m^ >/'^^ M'X^^ Cii 
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6 0 kD a t^J'mm4 3 kDa^^n^y:!— y ht)^^:f3:^o 

(DTSK gel G 3 0 0 0 SW (M'J- (m m) ^m^^Tzyjmj^^ti'^ 

<S)mmRft^m.& : 

4 5'C#ja (Tr i s-HC 1 pH8. 0) , 

11. MiB^J-^fie 0 kD a©1j-y:x-y hj^t, BB^J#-^ 3 ODT$ 2 

13. I(fl5^)-T*^ 6 0 kD a(OU':/ZLr:-/ h7&t£;-[rcr> (a) ^fcj^ (b) 

(A) @B2?iJ#^3(DT5y^@B^J^WT^:5'>/^i^Ko 

S*@H^J ^ •& D N A o 

1 7. ^^311 5IEmo^h5^n-AC©— S3^J#-t 1 fctflm© 
:^Si2^J©3-6^^#-^2 386 — 2467 O^SSB^J*^i-S D N Ao 
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18. 5 iB^©^ D— AccD>'^^:^;^^:/5^ H L, mmm- 

m <Dl&&mm<D'ot>m.Mm^2 386~2451 <Di&&mn^'^tSDN Ao 

2 0. y$E^n^m-r^^y/'^!7Mc 

(D3g7c^#TT<^sDs-7j?u7'i7ij;pT$ ]^ <f )vmm.wm\z^\f^x . ^=^mm 

6 0 k D a ^^-To 

7 5*C#jfi (T r i s -HC 1 mmm^ pH8. 0) , 
2 1. gB^J#-^3 Jc*5ViTr^y^#-^2~ 1 2CDT5yi&g3^J^^tJC:i:$# 

2 2. HtrlB^>A°iJ7«>e>ti^^T© (A) STttt (B) fC^t-^>A°^K'^^Stt^ 
JR2 1 fB«(C9^;Vn-XM7jcS#So 

(A) i3^J#-^3®T5ymiB^J*^-rS37>A^K„ 

(B) B3a?!I#-^3 0T5ymilB^JfC:feViT> lXtt1ti!tC9T^yM^SjO«S^, 

2 3. OTO (A) ^;rc« (B) (C^-r^>At^K„ 
(A) @33?li#-^3cDT^ /miB^J^^^f -Sr^WI^Ko 

2 4. iJ^TO (A) (B) tC^f ^>/^^^?£3— H-rSDNA. 

(A) S3^J#-%3or^ /mgBa?!i^*-rs^>/^i7g, 

(B) m^m^ 3 <DT ^ ymmmiz^i,>x. ixttit^c^T^/m^sd^e^x 
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2 5. £^T© (a) (b) 4iam©DNAo 

(a) mmm^i<Dm.mmm(D^t>. :^s#^7 e 4-2 3 s oj5>e.7a:^msg5 

(b) @e^j#-^ 1 <Dm.&m^i(Dvt>. 4i^#^7 64-238 o^^^if3:^m.&m 

DNA. 

2 6 . »^312 4X«2 5 {CtBm©DNA^-^^-r^mM^^i^3'~o 

2 8. W^:S2 4X«2 5 (3tBic©DNA, X«W^^ 2 6 X« 2 7 JCiB®CDija 

2 9. W^JS2 8sSm©?^Mfe^#:*^^LT, MSBD N Ac^f^^jgi^ t bTiJ^ 

3 0. :/;Ui7 4^;l/7=UT • -fe/lvTKS lift (PERM BP- 7 3 0 6)« 

3 2. m^me--! 4<D\^^'rnii)^--mizmm(D^ju=i'-:^m.:^mmm. x\tm^ 

3 3. Mnm^2<D75.ymmm^m-t^^>/^^no 

3 5. mn^^i<D^&mm<D^t,. ^mm^2 s a--? e inj^^fSi^mmm^i 

■^tf«^^3 4|3mcDDNA» 

3 6. m^mS 4X\tS 5izmm(DDNAL. |»^3S2 4Xtt2 5 {C|S«^©DN 
A*J10|ISJ-#tJDNA„ 

3 7. m^mm<Dm&m^\<D'^%. :^^#^2 5 8-2 3 8 OT^^^u^mmm 
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4 0. m^mS exits 7 fC|Bife®DNAX««^^3 BXttS 9 {3iBf^<3!>m^ 
4 1. m^^4 0|Sm®?|^Kl£^^^^^SIbT, ft^^SS 6X«3 7tC^ifeCDD 
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1 2 3 4 5 

450]cDa 



232]cDa 



140kDa 



67kDa 
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350 400 450 500 550 600 
(nm) 



350 400 450 500 550 600 
M (nm) 
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_ 10 

m 4 

^ 2 h 



40'C 
■ ■ 




10 



15 
(tnM) 



20 



25 



me 
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SEQUENCE LISTING 

<110> SODE, Koji 

<i2o> mM^j\^n-:;i.m.7^mmmRumm7i<.mmm<^mm:^m 

<130> KOI 262 

<141> 2001-10-31 

<150> JP 2000-332085 
<151> 2000-10-31 

<150> JP 2000-357102 
<151> 2000-11-24 

<150> JP 2001-276832 
<151> 2001-09-12 

<160> 12 

<170> Patentln Ver. 2.0 
<210> 1 
<211> 2467 
<212> DNA 

<213> Burkhorderia cepacia 

<220> 

<221> CDS 

<222> (258).. (761) 

<220> 
<221> CDS 

<222> (764).. (2380) 

<220> 
<221> CDS 

<222> (2386). . (2466) 
<400> 1 

aagctttctg tttgattgca cgcgattcta accgagcgtc tgtgaggcgg aacgcgacat 60 
gcttcgtgtc gcacacgtgt cgcgccgacg acacaaaaat gcagcgaaat ggctgatcgt 120 



wo 02/36779 PCT/JPOl/09556 

2/9 

tacgaatggc tgacacattg aatggactat aaaaccattg tccgttccgg aatgtgcgcg 180 
tacatttcag gtccgcgccg atttttgaga aatatcaagc gtggttttcc cgaatccggt 240 
gttcgagaga aggaaac atg cac aac gac aac act ccc cac teg cgt cgc 290 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg 
1 5 10 

cac ggc gac gca gcc gca tea gge ate acg egg cgt caa tgg ttg caa 338 
His Gly Asp Ala Ala Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin 

15 20 25 

ggc gcg ctg gcg ctg acc gca gcg ggc etc acg ggt teg ctg aca ttg 386 
Gly Ala Leu Ala Leu Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu 

30 35 40 

egg gcg ctt gca gac aac ccc ggc act gcg ceg etc gat acg ttc atg 434 
Arg Ala Leu Ala Asp Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met 

45 50 55 

acg ctt tec gaa teg ctg acc ggc aag aaa ggg etc age cgc gtg ate 482 
Thr Leu Ser Glu Ser Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He 
60 65 70 75 

ggc gag cgc ctg ctg cag gcg ctg cag aag ggc teg ttc aag acg gcc 530 
Gly Glu Arg Leu Leu Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala 

80 85 90 

gac age ctg ceg cag etc gee ggc gcg etc gcg tec ggt teg ctg acg 578 
Asp Ser Leu Pro Gin Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr 

95 100 105 

cct gaa cag gaa teg etc gca ctg acg ate etc gag gcc tgg tat etc 626 
Pro Glu Gin Glu Ser Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu 

110 115 120 

ggc ate gte gac aac gtc gtg att acg tac gag gaa gca tta atg ttc 674 
Gly He Val Asp Asn Val Val He Thr Tyr Glu Glu Ala Leu Met Phe 

125 130 135 

gge gtc gtg tec gat acg etc gtg ate cgt teg tat tgc ccc aac aaa 722 
Gly Val Val Ser Asp Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys 
140 145 150 155 

ccc ggc ttc tgg gee gac aaa ecg ate gag agg caa gcc tg atg gee 769 
Pro Gly Phe Trp Ala Asp Lys Pro He Glu Arg Gin Ala Met Ala 
160 165 170 

gat acc gat acg caa aag gcc gac gte gtc gtc gtt gga teg ggt gte 817 
Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Val Gly Ser Gly Val 

175 180 185 

gcg ggc gcg ate gte gcg cat cag etc gcg atg gcg gge aag gcg gtg 865 
Ala Gly Ala He Val Ala His Gin Leu Ala Met Ala Gly Lys Ala Val 

190 195 200 

ate ctg etc gaa gcg ggc ecg cgc atg ecg cgc tgg gaa ate gtc gag 913 
He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu lie Val Glu 
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cgc ttc 
Arg Phe 
220 
teg age 
Ser Ser 
235 

ctg ate 
Leu lie 

gtg ggc 
Val Gly 

cog aac 
Pro Asn 

ccg ate 
Pro He 
300 
gag etc 
Glu Leu 
315 

cgc aag 
Arg Lys 

cag ace 
Gin Thr 

gtg acc 
Val Thr 

act tgt 
Thr Cys 
380 
atg tac 
Met Tyr 
395 

aag ctg 
Lys Leu 

aag cgc 
Lys Arg 



205 

cgc aat 
Arg Asn 

ecc tgg 
Pro Trp 

ctg aag 
Leu Lys 

ggc acg 
Gly Thr 
270 
gac ttc 
Asp Phe 
285 

cag tac 
Gin Tyr 

ggc gtg 
Gly Val 

cag ccg 
Gin Pro 

ate aag 

He Lys 
350 
gag ccg 
Glu Pro 
365 

tgc ggc 
Cys Gly 

aac ggc 
Asn Gly 

ate gag 
He Glu 

ate gtc 
He Val 
430 



cag ccc gac 
Gin Pro Asp 
225 

gcg ccg eat 
Ala Pro His 

240 
ggc gag cac 
Gly Glu His 
255 

acg tgg cac 
Thr Trp His 

aag atg aag 
Lys Met Lys 

gac gat etc 
Asp Asp Leu 
305 

tgg ggc ccg 
Trp Gly Pro 

320 
tat ccg atg 
Tyr Pro Met 
335 

acg gcg ctg 
Thr Ala Leu 

gtc gcg cgc 
Val Ala Arg 

aac aac aac 
Asn Asn Asn 
385 

ate gtg cac 
He Val His 

400 
aac gcg gtc 
Asn Ala Val 
415 

gcg gcg etc 
Ala Ala Leu 



210 

aag atg gac 
Lys Met Asp 

cce gag tac 
Pro Glu Tyr 

aag ttc aac 
Lys Phe Asn 
260 

tgg gee gcg 
Trp Ala Ala 
275 

age gtg tac 
Ser Val Tyr 
290 

gag ccg tac 
Glu Pro Tyr 

ggc ccc gag 
Gly Pro Glu 

ccg ccg ctg 
Pro Pro Leu 
340 

aac aac tac 
Asn Asn Tyr 
355 

aac age cgc 
Asn Ser Arg 
370 

tgc atg ccg 
Cys Met Pro 

gtc gag aag 
Val Glu Lys 

gtc tac aag 
Val Tyr Lys 
420 

tac aag gac 
Tyr Lys Asp 
435 



ttc atg 
Phe Met 
230 
ggc ccg 
Gly Pro 
245 

teg cag 
Ser Gin 

teg gcg 
Ser Ala 

ggc gtc 
Gly Val 

tat cag 
Tyr Gin 
310 
gaa gat 
Glu Asp 
325 

ccg ttg 
Pro Leu 

gat ccg 
Asp Pro 

ccg tac 
Pro Tyr 

ate tgc 
He Cys 
390 
gee gaa 
Ala Glu 
405 

etc gag 
Leu Glu 

aag acg 
Lys Thr 



215 

gcg ccg tac ccg 
Ala Pro Tyr Pro 



ccg aac 
Pro Asn 

tac ate 
Tyr He 

tgg cgc 
Trp Arg 
280 
ggc cgc 
Gly Arg 
295 

cgc gcg 
Arg Ala 

ctg tac 
Leu Tyr 

teg ttc 
Ser Phe 

aag ttc 
Lys Phe 
360 
gac ggc 
Asp Gly 
375 

ccg ate 
Pro He 

cgc gee 
Arg Ala 

acg ggc 
Thr Gly 

ggc gee 
Gly Ala 
440 



gac tac 
Asp Tyr 
250 
cgc gcg 
Arg Ala 
265 

ttc att 
Phe He 

gac tgg 
Asp Trp 

gag gaa 
Glu Glu 

teg ccg 
Ser Pro 
330 
aac gag 
Asn Glu 
345 

eat gtc 
His Val 

cgc ccg 
Arg Pro 

ggc gcg 
Gly Ala 

ggc gcg 
Gly Ala 
410 
ccg gac 
Pro Asp 
425 

gag cat 
Glu His 



961 



1009 



1057 



1105 



1153 



1201 



1249 



1297 



1345 



1393 



1441 



1489 



1537 



1585 
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cgc gtc gaa ggc aag tat ttc gtg etc gcc gcg aac ggc ate gag acg 1633 
Arg Val Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He Glu Thr 

445 450 455 

ccg aag ate ctg ctg atg tec gcg aac cgc gat ttc ccg aac ggt gtc 1681 
Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn Gly Val 

460 465 470 

gcg aac age teg gac atg gtc ggc cgc aac ctg atg gac cat ccg ggc 1729 
Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His Pro Gly 
475 480 485 490 

ace ggc gtg teg ttc tat gcg age gag aag ctg tgg ccg ggc cgc ggc 1777 
Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly Arg Gly 

495 500 505 

ccg cag gag atg acg teg ctg ate ggt ttc cgc gac ggt ccg ttc cgc 1825 
Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro Phe Arg 

510 515 520 

gcg acc gaa gcg gcg aag aag ate eac ctg teg aac ctg teg cgc ate 1873 
Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser Arg He 

525 530 535 

gac cag gag acg cag aag ate ttc aag gcc ggc aag ctg atg aag ccc 1921 
Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met Lys Pro 

540 545 550 

gac gag etc gac gcg cag ate cgc gac cgt tec gca cgc tac gtg cag 1969 
Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr Val Gin 
555 560 565 570 

ttc gac tge ttc eac gaa ate ctg ccg caa ccc gag aac cgc ate gtg 2017 
Phe Asp Cys Phe His Glu He Leu Pro Gin Pro Glu Asn Arg He Val 

575 580 585 

ccg age aag acg gcg acc gat gcg ate ggc att ccg cgc ccc gag ate 2065 
Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro Glu He 

590 595 600 

acg tat gcg ate gac gac tac gtg aag cgc ggc gcc gcg cat acg cgc 2113 
Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His Thr Arg 

605 610 615 

gag gtc tac gcg acc gcc gcg aag gtg etc ggc ggc acg gac gtc gtg 2161 
Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp Val Val 

620 625 630 

ttc aac gac gaa ttc gcg ccg aac aat cac ate acg ggc teg acg ate 2209 
Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser Thr He 
635 640 645 650 

atg ggc gcc gat gcg cgc gac tec gtc gtc gac aag gac tgc cgc acg 2257 
Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys Arg Thr 

655 660 665 

ttc gac cat ccg aac ctg ttc att teg age age gcg acg atg ccg acc 2305 
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Phe Asp His Pro Asn Leu Phe He Ser 
670 675 
gtc ggt acc gta aac gtg acg ctg acg 
Val Gly Thr Val Asn Val Thr Leu Thr 

685 690 
atg teg gac acg ctg aag aag gaa gtc 
Met Ser Asp Thr Leu Lys Lys Glu Val 

700 705 
act ttc etc ate gcc gge tgc etc gcg 
Thr Phe Leu He Ala Gly Cys Leu Ala 

715 720 
gcc gat gcg gcc gat c 
Ala Asp Ala Ala Asp 
730 



Ser Ser Ala Thr Met Pro Thr 
680 

ate gcc gcg etc gcg ctg egg 2353 
He Ala Ala Leu Ala Leu Arg 
695 

tgaec gtg egg aaa tet act etc 2403 
Val Arg Lys Ser Thr Leu 
710 

ttg ccg gge ttc gcg cgc gcg 2451 
Leu Pro Gly Phe Ala Arg Ala 
725 

2467 



<210> 2 
<211> 168 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 2 

Met His Asn Asp Asn Thr Pro His Ser Arg Arg His Gly Asp Ala Ala 

15 10 15 

Ala Ser Gly He Thr Arg Arg Gin Trp Leu Gin Gly Ala Leu Ala Leu 

20 25 30 

Thr Ala Ala Gly Leu Thr Gly Ser Leu Thr Leu Arg Ala Leu Ala Asp 

35 40 45 

Asn Pro Gly Thr Ala Pro Leu Asp Thr Phe Met Thr Leu Ser Glu Ser 

50 55 60 

Leu Thr Gly Lys Lys Gly Leu Ser Arg Val He Gly Glu Arg Leu Leu 
65 70 75 80 

Gin Ala Leu Gin Lys Gly Ser Phe Lys Thr Ala Asp Ser Leu Pro Gin 

85 90 95 

Leu Ala Gly Ala Leu Ala Ser Gly Ser Leu Thr Pro Glu Gin Glu Ser 

100 105 110 

Leu Ala Leu Thr He Leu Glu Ala Trp Tyr Leu Gly He Val Asp Asn 

115 120 125 

Val Val He Thr Tyr Glu Glu Ala Leu Met Phe Gly Val Val Ser Asp 

130 135 140 

Thr Leu Val He Arg Ser Tyr Cys Pro Asn Lys Pro Gly Phe Trp Ala 
145 150 155 160 

Asp Lys Pro He Glu Arg Gin Ala 
165 
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<210> 3 
<211> 539 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 3 

Met Ala Asp Thr Asp Thr Gin Lys Ala Asp Val Val Val Yal Gly Ser 

15 10 15 

Gly Val Ala Gly Ala He Yal Ala His Gin Leu Ala Met Ala Gly Lys 

20 25 30 

Ala Val He Leu Leu Glu Ala Gly Pro Arg Met Pro Arg Trp Glu He 

35 40 45 

Yal Glu Arg Phe Arg Asn Gin Pro Asp Lys Met Asp Phe Met Ala Pro 

50 55 60 

Tyr Pro Ser Ser Pro Trp Ala Pro His Pro Glu Tyr Gly Pro Pro Asn 
65 70 75 80 

Asp Tyr Leu He Leu Lys Gly Glu His Lys Phe Asn Ser Gin Tyr He 

85 90 95 

Arg Ala Yal Gly Gly Thr Thr Trp His Trp Ala Ala Ser Ala Trp Arg 

100 105 110 

Phe He Pro Asn Asp Phe Lys Met Lys Ser Yal Tyr Gly Yal Gly Arg 

115 120 125 

Asp Trp Pro He Gin Tyr Asp Asp Leu Glu Pro Tyr Tyr Gin Arg Ala 

130 135 140 

Glu Glu Glu Leu Gly Yal Trp Gly Pro Gly Pro Glu Glu Asp, Leu Tyr 
145 150 ■ 155 160 

Ser Pro Arg Lys Gin Pro Tyr Pro Met Pro Pro Leu Pro Leu Ser Phe 

•165 170 175 

Asn Glu Gin Thr He Lys Thr Ala Leu Asn Asn Tyr Asp Pro Lys Phe 

180 185 ' 190 

His Yal Val Thr Glu Pro Val Ala Arg Asn Ser Arg Pro Tyr Asp Gly 

195 200 205 

Arg Pro Thr Cys Cys Gly Asn Asn Asn Cys Met Pro He Cys Pro He 

210 215 220 

Gly Ala Met Tyr Asn Gly He Yal His Yal Glu Lys Ala Glu Arg Ala 
225 230 235 240 

Gly Ala Lys Leu He Glu Asn Ala Yal Val Tyr Lys Leu Glu Thr Gly 

245 250 255 

Pro Asp Lys Arg He Yal Ala Ala Leu Tyr Lys Asp Lys Thr Gly Ala 

260 265 270 

Glu His Arg Yal Glu Gly Lys Tyr Phe Val Leu Ala Ala Asn Gly He 

275 280 285 

Glu Thr Pro Lys He Leu Leu Met Ser Ala Asn Arg Asp Phe Pro Asn 
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290 . 295 300 

Gly Val Ala Asn Ser Ser Asp Met Val Gly Arg Asn Leu Met Asp His 
305 310 315 320 

Pro Gly Thr Gly Val Ser Phe Tyr Ala Ser Glu Lys Leu Trp Pro Gly 

325 330 335 

Arg Gly Pro Gin Glu Met Thr Ser Leu He Gly Phe Arg Asp Gly Pro 

340 345 350 

Phe Arg Ala Thr Glu Ala Ala Lys Lys He His Leu Ser Asn Leu Ser 

355 360 365 

Arg He Asp Gin Glu Thr Gin Lys He Phe Lys Ala Gly Lys Leu Met 

370 375 380 

Lys Pro Asp Glu Leu Asp Ala Gin He Arg Asp Arg Ser Ala Arg Tyr 
385 390 395 400 

Val Gin Phe Asp Cys Phe His Glu Me Leu Pro Gin Pro Glu Asn Arg 

405 410 415 

He Val Pro Ser Lys Thr Ala Thr Asp Ala He Gly He Pro Arg Pro 

420 425 430 

Glu He Thr Tyr Ala He Asp Asp Tyr Val Lys Arg Gly Ala Ala His 

435 440 446 

Thr Arg Glu Val Tyr Ala Thr Ala Ala Lys Val Leu Gly Gly Thr Asp 

450 455 460 

Val Val Phe Asn Asp Glu Phe Ala Pro Asn Asn His He Thr Gly Ser 
465 470 475 480 

Thr He Met Gly Ala Asp Ala Arg Asp Ser Val Val Asp Lys Asp Cys 

485 490 495 

Arg Thr Phe Asp His Pro Asn Leu Phe He Ser Ser Ser Ala Thr Met 

500 505 510 

Pro Thr Val Gly Thr Val Asn Val Thr Leu Thr He Ala Ala Leu Ala 

515 520 525 

Leu Arg Met Ser Asp Thr Leu Lys Lys Glu Val 
530 535 



<210> 4 
<211> 27 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 4 

Val Arg Lys Ser Thr Leu Thr Phe Leu He Ala Gly Cys Leu Ala Leu 

1 5 10 15 

Pro Gly Phe Ala Arg Ala Ala Asp Ala Ala Asp 
20 25 
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<210> 5 
<211> 16 
<212> PRT 

<213> Burkhorderia cepacia 
<400> 5 

Ala Asp Ala Ala Asp Pro Ala Leu Val Lys Arg Gly Glu Tyr Leu Ala 
15 10 15 

<210> 6 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 6 

gcggatgcgg cggat 15 

<210> 7 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

cgccagatat tcgcc ^ 15 

<210> 8 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

ccggcgctgg tgaaacgc Ig 
<210> 9 
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<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

cccaagcttg ggccgatacc gatacgca 

<210> 10 
<2I1> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

gagaagcttt ccgcacggtc agacttcc 

<210> 11 

<211> 27 

<212> DNA 

<2I3> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 

<400> II 

catgccatgg cacacaacga caacact 

<210> 12 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

cccaagcttg ggtcagactt ccttcttcag c 
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